INTRODUCTION
Thailand is located in South-East Asia, and has a population of approximately 47 million (1) . The population growth is 2.3 per cent a year, which ranks among the highest in the world. About 85 per cent of the population live in the rural areas, are in poor health, and have a low nutritional status, especially infants and preschool children and pregnant and lactating mothers.
During the years covered by the past three national development plans, nutrition has not been emphasized and was left to the health sector, which showed minimal involvement in agricultural, educational, and community development. Therefore, nutrition programmes for the past twenty years have been rather discouraging. In our Fourth National Development Plan, however, priority has been given to improving health and nutrition, with programme implementation carried out through the health care network at the peripheral or village level. Nevertheless, an effective model for integration of nutrition into the health care service has not yet been established. At the same time, it has also been recognized that, in order to improve the nutritional status of the villagers, it is essential to integrate health care, agriculture, and income generation into the nutrition package.
In an attempt to improve the nutritional status of the rural poor in Thailand, the Institute of Nutrition, Mahidol University (INMU), implemented a pilot project during the years 19761980 in the village of Nong-Hai. This village is part of Ubon Province and is located in the northeast of Thailand. The project initially followed a conceptual framework, which was later developed into a conceptual model. Infant supplementary food formulas, which were formulated by the institute, played an essential role in the implementation of the project. (The formulation of the supplementary foods is further discussed in the article by Tontisirin et al. on p. 00 of this issue of the Food and Nutrition Bulletin.)
The objectives of the project were: a. to establish an integrated nutrition improvement programme utilizing a community approach model; b. to integrate the model into the existing health care network; c. to look for a suitable model which can be replicated for nation-wide use.
CONCEPTUAL FRAMEWORK
The project was implemented on the basis of the concept that good health and good nutrition among the people of a community will help boost agriculture and food production; that proper vocational training will promote income generation; and that these together will lead to an improved economy and result in a more advanced level of development in the community as a whole. The schematic flow of this concept is shown in figure 1.
PROJECT PLANNING AND IMPLEMENTATION
The basic principle of the project lies in obtaining maximum community participation with existing available resources. Since this project integrated nutrition, health, and community development, coordination with the district health officer, agricultural officer, and the community development worker was necessary in order to plan and implement the intervention programme. The principal personnel required for this project were a field researcher and a field implementor. The field researcher performed such duties as data collection, constant evaluation of project outcome, and motivation and support of the villagers on programme activities. The field implementor, who carried out the major activities of the project, was a midwife or nurse already stationed in the village by the government. An established, good rapport with the village people was indispensable before any behavioural changes could be made. A village centre was built in the village for purposes of programme implementation and as a gathering place for nutrition activities. Baseline data on socio-economic status, nutritional status, and health status were obtained from 236 households with a total population of 1,655. The average family size was six. Specific data were collected on income, land ownership, water sources, housing, hygiene in the home, latrine availability, and illnesses. Cases of malnutrition were identified on the basis of the modified Gomez classification (as described in the footnote to table 1).
Health Care
The community development projects previously conducted by the Institute of Nutrition had shown the need for medical care as the first priority area among services for the villagers. Hence, curative health care was used as the initial entry point in programme implementation. This involved first-aid services, simple medical care, and a referral system. The second step, preventive health care, involved immunization of children at regular intervals, maternal and child health, and development of a school health programme. The third step in health care involved promotion of family planning, sanitation and hygiene, and health education.
In the area of sanitation and hygiene, attention was paid to instruction in the use of latrines and proper waste disposals and construction of a number of wells and water pumps for adequate and clean water supply.
FIG. 1. Conceptual Framework of Project Implementation

Nutrition
In implementing nutrition as a major component of the programme, areas of concentration involved were nutrition surveillance, food production, processing, and distribution, food supplementation, nutrition education, and the promotion of breast-feeding (3, p. 527).
Before the programme was implemented, nutrition surveillance was done on a representative sample of 202 pre-school children. Surveillance data showed that 55 per cent of the children had protein-energy malnutrition (PEM). Twenty-four hour dietary recalls from the village mothers showed that the energy intake of preschool children was only about 60 to 80 per cent of the requirement, with carbohydrate intake of about 80 to 85 per cent, fat 4 to 8 per cent, and protein 8 to 12 per cent of the total energy intake. The diet was bulky and very low in fat content. About two-thirds of the protein intake was derived from rice and vegetable sources. An important step toward improving the diet was to increase the intake of fat and to improve the quality of protein intake.
The institute formulated seven supplementary food mixtures, based on the Thai Standard for Infant Food. Each formula was proportionally prepared from a mixture of locally available carbohydrate, fat, and protein food sources. Preparation of these food mixtures was simple.
Recommended action for nutrition implementation on PEM children was given as follows: -first degree: nutrition education;
3 -second degree: nutrition education plus supplementary feedings; -third degree: nutrition education plus supplementary feeding plus therapy if required. Mothers of second-and third-degree PEM children brought their children to be fed twice a week at the village centre. The food was prepared by these mothers, who took turns to cook the simple and nutritious food under the supervision of the field implementor. After feeding, the infant food packages were distributed to the secondand third degree PEM children, so the mothers could prepare the food and feed their children on other days of the week. Nutrition education was offered regularly at the village centre to everyone in the community. Nutrition education was also given on special accessions such as temple fairs and other village activities.
Aside from food processing and distribution, the village centre was also sometimes used for food demonstrations. Soybean milk, soybean chips, and other products were prepared and introduced to the community. Breast-feeding was promoted and advice on the subject given.
Agricultural and Food Production
The villagers were soon convinced of the beneficial effects on their children of the nutritious supplementary foods. A need was therefore seen for producing the raw ingredients of these foods. Using appropriate techniques in line with advice given by agricultural extension officers and project personnel, agricultural and food production in the village was greatly improved. Increased production of legumes and groundnuts was observed, and home gardening, poultry raising, and the use of fish ponds was initiated.
Vocational Training
Vocational training was another area included in the project. In an effort to promote home industries, short training sessions were offered to villagers to enable them to pick up some knowledge of those special skills in which they were interested. Silkworms were raised for the production of Thai silk. The villagers were shown how to use appropriate weaving equipment, and exhibitions were held to demonstrate and sell the finished products. As a result, the village's income-generating capacity was increased. Offering these training sessions also helped to encourage villagers to come to the village centre for nutrition education.
Increased agricultural production and the generation of more income through home industries ultimately resulted in an improvement in the local economy and, together with improved health and nutrition, led to the all-round development of the community.
PROJECT EVALUATION
The effectiveness of this project depended largely upon the strategies used in the integration of the four individual project components. The four componentshealth care, nutrition, agricultural and food production, and vocational training -played sequential roles in promoting the optimum nutritional status of the community It was through the initial entry point of curative health care implementation that people began to gain trust in the project personnel. Certain dietary treatments on anaemic and beriberi patients had enabled the villagers to realize the importance of nutrition in relation to health and disease. People became more aware and concerned of their dietary habits, and this was when nutrition education could be implemented. The promotion of food supply through increased agricultural production, home gardening, and poultry raising provided the community with a steady supply of food. The introduction of appropriate technologies through vocational training in cloth weaving and other crafts enabled the community to generate more income. Finally, by processing supplementary infant foods from locally available sources at the village level, distribution and home delivery of the infant food packages reached second-and third-degree PEM children easily, hence improving their overall diet. An evaluation of the project shows that following the initiation of curative health care, full community participation was achieved within six months of programme implementation. Nutrition education was found to be most effective when related to health and disease.
Supplementary food processing and distribution, the last aspect of the programme to be implemented, was undertaken during its final eighteen months. An evaluation of the effectiveness of the integrated programme over this period is shown in table 1. The nutritional status of the 202 infants and preschool children, as measured by the modified Gomez classification, improved significantly. The proportion of normal healthy children increased from 45 to 79 per cent. The incidence of first-degree PEM decreased from 38 to 16 per cent. Second-degree PEM fell from 16 to 6 per cent, while third-degree PEM, which had an incidence of 1 per cent, disappeared altogether in eight months.
It can be hypothesized from the results that food assistance was required for the improvement of secondand third-degree malnutrition cases. The nutritional improvements in normal and first-degree PEM children were due largely to nutrition education and the other model components. Nutrition education played an important role in increasing the mothers' awareness of proper infant-feeding practices. Income generation alone did not necessarily improve the nutritional status of the rural poor, but when implemented with other components of the model, showed long term effectiveness.
FIG. 2 Conceptual Model Showing the Four Integrated Components of Health Care, Nutrition Education, Agricultural
Production, and Income Generation
DEVELOPMENT OF THE MODEL AND ITS SIGNIFICANCE
From our experience with this integrated nutrition, health, and rural development project, we have learned that, by utilizing curative health care as the initial entry point of implementation along with preventive and promotive health care and continuous nutrition education, the nutritional status of the community can be improved. We have also found that other components to do with the availability of local food supplies and income generation play equally important roles in promoting the outcome. This project has led us to develop our original conceptual framework into a model (figure 2), which consists of four major components elaborated as follows: a. health care-curative, promotive, and preventive; b. food consumption-promoting the quality and quantity of food consumed by modifying people's dietary habits through nutrition education; c. food supply-promoting agricultural production which leads to effective supplementary food processing and distribution at the community level; d. income generation -the promotion of appropriate technology and occupations. The sequential integration of these four components has endowed our project in Nong-Hai with popularity. Training sessions and workshops have been given to provincial and district health care personnel, agricultural extension workers, and community development workers in an attempt to replicate the model in other parts of Thailand.
CONCLUSION
An integrated health, nutrition, and rural development project was implemented in the village of Nong-Hai in an attempt to improve the nutritional status of the rural poor. The project followed a conceptual framework involving the implementation of four components: health care, nutrition, agricultural and food production, and vocational training. Curative health care was used as the initial entry point of programme implementation.
Seven supplementary food mixtures were formulated and tested for safety, digestibility, and acceptability by the institute. These food mixtures were introduced, fed, and distributed to second-and third-degree PEM children. Nutrition education and other related activities were initiated. Agricultural production and income generation were promoted, which ultimately resulted in an improvement of the local economy and the all-round development of the community.
An evaluation of the programme showed significant improvements in the nutritional status of normal children and first-degree PEM children. Nutrition education played an important role in increasing the mothers' awareness of dietary habits. Food assistance was needed for the improvement of second-and thirddegree PEM children.
The original conceptual framework of programme implementation has now been developed into a model with four major components: health care, food consumption, food supply, and income generation. The proper sequential integration of these components is essential if the project is to have a successful outcome. As a result of the Nong-Hai project, it is hoped that this programme model will become our national model and that our experience can be shared with the people of other developing countries.
